Experimental studies of nucleus-nucleus collisions in the whole SPS energy range are reviewed. Selected topics such as statistical properties of the hadronic phase, strangeness production, fluctuations and correlations are discussed with regard to information on the onset of deconfinement and the critical point of strongly interacting matter. In spite of the very interesting results obtained in particular at the low SPS energies, additional data including rare probes such as charmed particles and di-leptons are required for a precise understanding of the underlying physics. An outlook about prospects and capabilities of upcoming experiments in this interesting energy region at RHIC, SPS, and in particular with CBM at FAIR, is given. 1. Energy scan at the CERN-SPS 1 In 1997, with the first results from central Pb+Pb collisions at the top-SPS energy of 158 AGeV 2 beam energy coming in, NA49 [1] proposed an energy scan in order to search for signs for an 3 onset of deconfinement for which early predictions have been made [2]. After a SPS test in 1998, 4 Pb-ions at 4 different beam energies below the top energy were provided by the CERN-SPS: 5 5 weeks of 40 AGeV beam energy (1999), 5 days of 80 AGeV beam energy (2000), and 7 days 6 each of 20 AGeV and 30 AGeV beam energy (2002). Table 1 lists these beam energies, the 7 participating SPS experiments and their main observables for which the energy dependence was 8 studied. NA45/ CERES, NA49 and NA57 were the main participants; NA50 and NA60 basically 9 concentrated on the highest energy.
the experiments. Finally, the aim of course is to quantitatively characterize the created dense, strongly interacting matter for which penetrating probes are most useful. Recently, new exotic 18 phases predicted at high baryon density [4] have become topics of interest. In the following, 19 results from investigations of the energy dependence at the SPS will be summarized. For more 20 details and figures the reader is referred to the quoted papers. of freedom due to deconfinement [13] . When extracting the sound velocity from the width in 43 rapidity of the π spectra a minimum at 30 AGeV beam energy has been observed [14] . Such a 44 minimum would be expected if the softest point of the nuclear equation of state is reached, which 45 might happen just at the onset of deconfinement. 46 One of the most discussed observations is probably the maximum in relative strangeness production at, again, 30 AGeV beam energy [7] . So far, it could only be described and was 48 indeed predicted in a statistical model that explicitly included an early partonic phase in central 49 A + A collisions from 30 AGeV beam energy upwards [13] . Equilibrium hadron gas models [15] 50 and microscopic transport calculations [40] always have difficulties in describing the rather pro-51 nounced maximum, in particularly seen in the K + / π + ratio. In this context, a new statistical 52 model calculation including an improved hadron resonance mass spectrum, in particular reso-53 nances with higher masses and the σ meson, is noteworthy [17] . Due to enhanced π production 54 from e.g. higher lying K * resonances the maximum in the relative K + production is sharpened.
55
When using an exponential extrapolation of the measured hadron mass spectrum to even higher GeV is connected to the fact that the baryochemical potential decreases strongly while the chemi-59 cal freeze-out temperature saturates at ∼ 164 MeV for high beam energies. This implicitly points 60 towards reaching the phase boundary of partonic and hadronic matter in the SPS energy domain:
61
Although the energy density in central A + A collisions still increases from SPS to RHIC energies 62 the saturation of the freeze-out temperature can be seen as evidence that the additional energy 63 goes into the transition from hadronic to partonic matter and/or into heating the partonic phase 64 and the equilibrated hadron gas is established at freeze-out at the phase boundary. In this frame-65 work also the apparent chemical equilibrium of strangeness could be explained [18] . It therefore 66 would be extremely interesting to test whether at low SPS and AGS energies strangeness is equi-67 librated as well. Unfortunately precise data on multi-strange hyperons are missing.
68
In this context it is interesting to note that the volume at chemical freeze-out from statistical 69 models and the correlation (kinetic freeze-out) volume determined from Bose-Einstein correla- All listed experiments will be able to investigate hadron production including multi-strange hy-145 perons, fluctuations and correlations in more detail than has been done so far. Rare probes such 146 as di-leptons and charm production will only become accessible at FAIR where sufficiently high 147 beam intensities of up to 10 9 ions/s will be provided.
148
In the RHIC beam energy scan the STAR and PHENIX experiments will concentrate on 149 the evolution of medium properties which have been measured in great detail at the top RHIC due to the initial phase are clearly seen in di-lepton spectra and particle production at high p t , 196 however the data do not allow for a more quantitative characterization of the created media. 
